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B ^-S^, ^^^H^ 01^013 ^^^e UH^dM DHiim^ HH^I^DHl! ^^S^SK ^011 CHo^Ol 

aHEioi^# m^:^ m'^'^m ^y|t^ «^eex-ii ^^mm ^^ti- 2:ioiq. n ^s^, 

^9^^(34, 66) H 7^m ^~ n 'M^m ^3^^(34), (6B<i) SI (6Bb)M 

^mt.^ m%'m mmm^'m oiii^^(SiH.(CH)^., : n=o. i, 2, 3) s ^oia 01^ ^husf, n4], 
HrO SE^ CO:: ^ di:^ mu^ ^± ^"-^ :'f^af. ^••2lioknh,)m ^h^M MB^:±:0^tle^01 «»• 

£ 1^ e «-goj x-a 1 ^AI^EHei g-SlH AfgEi^ #BPr^iD^ CVD S^i-Sxiej LFE^tf 

A^gt^ Aig s uijn aissj uEi-yi 

□1, £ im uEfyj AisM Ai-s^ra 5ai-*h uEfa je. 
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4:^011 CH^i-Cn, £ 2aOii UEM M^M AI-MBFOI 5A^^^ gSi-M UEF^j neHit, 
£ Zm UEhtd AISM 0|g§|-0| ^AF£j- ini-M UEI-yi HEH^. 

£ 5b^ S 2qDH UEFtH yiifl AiS# k\mom ^2^^HJ ^^^iai iv^e iA^£.^ ^2^1 

UEI-y HBH^. 

zboii u&y? Aies Ahgsra 5ah^ 12^M UEhy) heh^. 

g*fg01l CHsH^l. £ 2CDII UEhy! AISM Af^ShOI 5Af*t g2h# UEFtf S. 

Oil mm uEfyi new^. 

£ 11a, s m-«o| 3 ^.A1^EH°" «^Ex^I St:! S 3 ^''^tHi UEV^ BSE. 

E 12a, M 3 ^AI^EHHJ bJlin01l°i ^^%\ §7:1 H S-SOil CH^hOl UEhyi 

E 13a im 9^ H ^^S^ 3^11 4 ^'Al^EH°t ^^Ei^l S^xtej ^,^^011 CHsFDj UE^yi B3E, 

E 14^ B ^^SH] Xil 5 ^AI^EH°i S^Eill St:! ^ □ ^^SOil CHahOI UB^i e^E. 

«t-EJil §:S:l il Zl Xi!^ g-gOII ^01 
MOl 3.0-3.1°] Cl-^l SiCt^t ^01 °ia-. 

s m^m e^sm ssm s.'-ssh:'! ^m^. m mt^ ^\ #^^ §32^0^ 

irsiiriiafe^si.^"''^ ^' ^= " ^' '^"^ 

9\MM^. Si i! CM □ 5*m HHEICH ISSfOfl ai-^m ES^' ^a:'^ StO-. 
0I5K S ^^ei qi^OJ [KhAI OI^OIW^ 5fg01l CHmCH ^SSKD. 

B ^"SM 4'EI5 ^4 ]I|3:;h i&4=(wive number) 2270 LH7J1 
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2350cin ^^tOm, 2.25 LHXi 2.4ag/cffl HJ ^^lOIH, ^t.^ blSS^OI 3.3 LHXj 4.3Hi 

s. bH^32^ hh£! Amioii m&m li^ 195^01 jHxaaoi 3x°°s.. TassMm sai 

SE, llH£!2h HHid mm. ^i! 195|2f a ^Ei 13°V2J 4^h3M irl^s^^ 

iii-i"A?«^fttfB=f jrAim^ iM^" 

'a. HH£!# imura a aHgQj [^g e^o ggs^og 01^012 Sssm «S5H! 2i:?l Ufl 

SOfl, ^a^SEJ =21 g?AIM ^ 2iCK 

g2J g^^g MQ gfAl^^ 4= 2iQ. 

^Aimi 

DISK 4'AI^EHOil CHshDl £3g S^iSraAl gSehilD. 
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iM I ^'AI^EH) 

^°»-^(101A)^ E llHI UEhyi UI-21- ^OL S'^^^'h^^^ ?3H1(1)M ^Hl^h:i, ISbHd)^ HH:?I HH5(4)M ^ 

^eAi m7\ ik^t\{E)9} a^EiCH s^a. hh:?! aH5.K4)Bj igwicoai- hh:?i s^xkb) Amiej si ^ 

711(^3011 UEHHT^I Sr^B) Z'^ 4=^.^01 ^7;|£iOi SiCF. 

ISmd) LHOil^ [HtJ^f^^i-^^ 1 ^^){2mo[^ ^^(M 2 2!^)(3)01 qidltlH, 

2!^(2)Qii ^EF4: t3.56MH22J U^m S^Uh^ H^Kf 21^ 2I^J(RF 3^J)(7)0I S^Elil. 

2I^C3)Q1t 38CkH22j ^t^M ^^m^ T^^m 2£J(8)0I S^EIOI SiCK 

DIM 2^(7. 8)^^^Ei 2^(2) ^ 2!^(3)[}11 ^^^\0\ MBl-^Dftf^i' 

EK 3^(2), tf-^ 21^(3) 2S(7, 8)01 MEF^Ot-tF^F^ m^\^U[ ^^BM ^ 

^^i-EK 

MBI-^DF 4^B^^Ai. OIIM 19 StS 2^(2)2F 3^(3)011 £j^f| MEF::^0|- 

m 4^EN ECR(Electron Cyclotron Resonance)^ Oil lEh^D^M ^"^o^^ ^E^, °^E1|L1-^^ 

E1BJ Ii^KI- ^qej ^i-AK)]! BJ^H ^Ei^ ME^r^:□^# -^B ^01 2iEK 

^ 3^(3m^ CHti=30ilA-i^ ^(-g ^9HJ :^H^¥^ :'h^HJ ^•-^^(S^^)^ E]Q. 01 

^^m^^ ^^^(1018)21- H}j^K9fl)&ll S^£IO] °iEF. 3^011 COEhAI 2^(2)011 

^ SAI^I-T;! S^-^ ^!Ei:?l- :?UI£I^ 2!Q. 01^^ ^Hj- goij 2^(2)# CH^^ IDOr ^ 
£^ :'h^^H ^BJ 01^012 gJAW ^'"^ 2^(2)tHl 

;^ieh:?i ^1^^ ^oiEF. 

tlEi(12)M ^bimH 2iCK 

g^^(lOlB)[HI^, Si-H ^tl^ m^M ^mW^ S^Si, Si-H ^tm Mm{i^2] ^ 
<:iriir(DO, ^<y-^h^:i:(N^O), D|>ii-5H'^(NQu)> ^i:l^^^§i■db(CQ). Ol^^^t^§^^(C0.), ^~ M(H,0)^ 

2j g^^Oi ^^Eia S!EF. 

CH50«SAi Ol^hOil L&yj Ahem- 4^ SiEh. 

(t) Si-H mmm ^^Ai tht^^ 
(ii) Si-H ^^-^ umt^ 

Ell MEFQi! ^ E] ^ ^>ii-(TMDSQ : (CH. )rHS i -0-Si H(CH, h) 

u\m '^y^^ "^"^m HH^KSb lhai 9f) ^' n\m aH^hOb lhai 9f)Di s^^i hh^k&)m 

BtflAi ^5|^(1Q1A)2J LHCHI ^S^'EK MI?! HH^KSb LHAI 9f )H1 SgtHl ^§ ^EKHa LH 

A! ne)Q|LK HH£K9b LHAi 9f)^ £E# HIE^^ Mm^^ ^e(10b LHAI 10k)D| 

HH^K9a)HJ t^Oll HH^K9a)2J S!|iH tlisF^ ?H5II 4:B(10a)DI ^XltlDj SiQ. H: 

J\^m ^mk\^\M mJ\ HHS-(9b mAI 9e) LH^ ^•'^^^?l ^l^flAi. g^^Oh 

^:?1 HH^(9f :?|£f^ HH^K9b LHAI 9e) y|£#M '}m\ 4^E»-(101 LHAI 

IDn. 10b)OI ^xltlCH 2iQ. N. I?!-^^ M7I HH^K9b LHAI 9e) LH 01211HI UH^K9a) LH ^' I5til(1) 

□i^'-ih ^^i- s-xidODOii ej5i-9, Si-H ^^ai ^tj-M s si-h ^t^m um^^s.^ 

01^012 mnk\ 5|Di£ Dig t\u°\ ^^mh tj-^ :?i-^^ ^^^m =?m\ii. ^ ^ 
^•^ ^y^m m^\:^u\m\^ m^\±u\ :^b(2. 3, 7, 8)m ^ditm siEK 

m^\^n\ g-XiM AhguFCJI. MEF^QI- CVDgllHI ^oH St. 0. C, m ^^5^^ ^S^' ^ 

°!EF. 01 [Ili^Qli ^1-:?1^ m 2 ^Al^EHOil UEfyi Hh21- iy-II> ^£*^ 4»-^li=D| 

^H, Xl^^a, LH^^OI ^^ti- ^El^ ti*^ 19^^ 4= 2iEK ££. 01 4'E15 tT^ ^S^i^ 

s:?! ^:?i ^3^^shHj ^^^^0! ^n, e(Cu)2j nt^m ^ei-. 

^oL It" ^El^^ ?;il 1 S Xil 2 2^(2, 3)011 ^•■^»'I2A1 2-)^ ^El-4 g^m^ 33(7, 8)0] 

S^aOl 2i^H^, DIM 117^ 27H°j ^EK^ ^^^^ 2^(2. 3)011 °i:7h^^0j MEF^OFM ^^^^ 

^ 2i^. 01 ^01 mot ^'El^ 19^^^ xl^thEK 

m 2 ^'AI^EH) 

□loK ^•■I^l MEh^OI- CM] S-XIM AFgs^OI ^5|tt ^'EI5 ^3^^011 CHuFOI, ^-SWh tSt.^ 
Af ^^011 CHoHAI ^Stl^Ef. 
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^(2), s^(3) s 2^(3)01 7ie Som, s^o)^ ^it.^ 

£ 2a LH7;i e^, B ^'^^ ^'^1^ Ai^Qil CH^FOI UEM BS^OI 

D. 

oH ^El^ ^^^^^^(^Ele ti-^ ^3^^101 > Um PE-CVD IMS SiO.^^^OIEI- tl*^CK )(42a)M ^EiB 

:?i5!-(4i) ^KHi ££. time ^IoH 4'ei^ m\ 

EliE^l.(}ilSA|^S|-(TEOS)# ^t*^^ y[±m Al-g^i- PE-CVD^ oil ^^H ^Sti" ^El^ d-^F^^COI^F, PE- 
CVO TEOS SiQr^^OiEF t!^K:f.)(51a)m tilil A!g(CSl)aK ^'E!^ :?I5.>-(41) ^^Qll Sk^^KSiH^m 
^t^tJ- y\-^m PE-CVD^Oil 2\n ^^iLf- ^Ei^ ^l^s^^''(0!5^, PE-CVO SiKi SiOr^'-OIEf 

Q)(52q)1 ^'■^ tilin A1S(CS2)M ^''SZ^Q. 

AI^(SIA)^ S 2e01l UEFtH tihSh ^OL -^El^ :?ie(41) ^^011 PE-CVO IMS Si0,°|(42a)e 
AI^(S1)IHIA1^, ££ PE-CVD IMS Si0.5V(4^) ^>-tH| 2^(45)# ^^tJ-SS^ ^>-^t.CK 2^(45)HSAi 

Afg3|-Il, Ol^llf- PE-CVD TMS SiGr^^(42a)IIl-^ S# G.G230on*0li:f. 

A|^(S2, S3)~ £ 2b01l UEf^j til-2h ^OL :'l5.KSi :?!E')(41) ^^-Oil °i t^^lf 7niolX, 

BOOnnej BPSG°>-(43)3h PE-CVG TMS SiQ:^^(42b)M A|gCS2)^~ PE-CVD 

IMS Si02^'-(42b)2j ^MM IDQnm^ AI^(S3)^^ PE-CVD TMS SiQ^^(^2h)S^ ^MM 200nni^ 

Q. tiliSM ^i^»A-i PE-CVO TMS Si0^^''(42b)^ EHdOlI ^1 20Gnm£i PE-CVO TEOS SiO^°''(5lb)M A|-^ 
t]: U\R Alg(CS3)Sf, Umym^ 200nnej PE-CVD SIK* SiOU^''(52b)# A^gE^ Hlia A|g(CS4)aK □!- 

at':'hAi^ Si hi. NH. ^ HM y^^M kmt^ mE}-±uy cvdsm ^oH ^s^^ zmm ^e\b 

mm'^'iom. PE-CVO sii^^oiEi- g*i-cK)(53)M A^^^^tilJ^ Ai^(cs5)M ^'■^m^Q. 

A|^CS4, S5)^, £ 2tlHi LhEI-yj HI-SF ^OL ^EJ^ 7|5r(Si :?15r)(41) ^35,^(44a, 44b) 

PE-CVD TMS Si0,s,'-(42c)e tm^ ^^tJ-H^^ ^f^^KQ. A|g(S4)^^ 7Ei°SM ^^^j-o^^l ^ 
y\ £^ ^9^^(44a)# Afg^hH, A|S(S5)S^ ^ ^01 ^71 Si 13?^^(44b)^ AhgSh^EK biia 
e ^loHAi PE-CVD TMS SiCt^'-(42c)2J Q\m\ PE-CVO TEOS SiG.^°^(51c)e Ah^*]- titlH A|g(CS6. CS7)1 
^'^m^LK tilJn A|g(CS6)^^ ^S^^^^AI ^9Hi-(44a)l AhB^m. HII3 

Ai^(cs7)^^ ^ ^1 ^Pi £5 i3H^(44b)M A^e^raa. 

tmmm m^9.^ ^^Q. ^^^"-^^^ flarec^'-^s. wei-qie aih^af xii). 

A1S(S6)^ £ 2d0il UEfyj tihSil- ^01, ^E15 715(41) ^•'OiL ^JJll IBOnmE^ PE-CVD TMS SiO^°'-(^F^ 
t^2:#)(42d)2F 45Dnfiej Sit ^9^^(gZ^#)(44c)2F 5| 200hinHJ PE-CVD TMS 

Sia.°^(^^^ S3:#)(42e)^ nh#^^^Ei :^Feil^ ^^tLt- ^OIQ. S5 ^9S|(44c)s 

HSQCHydrogen silsesquioxane)# gGHOil mmO\ M^S S5?t| (FOxC^^g^ ))e SM^FOj 
IL. n m m± B ^5. 150. 2D0, 350-c(HJA-j IMZl" ^ mmiH (baking ££ 1^ S 
OilAi 50^^l- ^01 (cure)^[01 ^^ol-^Q. S. tiling ^ItL oh^ Ss^S^AI PE-CVO TMS SiDr^^(42d) 
CHdOil PKVD TEOS Si0::^'-(51d)^ ^^tl Uliil A|g(CS8)aF, SH^^^Ai PE-CVO TMS 

SID,°^(42d, 42e) CH<yiHI PE-CVD lEOS SiO^S|(51d, 5Ie)# ^^tl AlS(CS9)m ^^oraQ. 

m^±U[ CVO S^XlM AFg^l-DI Omi-BJ 53^^, A|S(S1 LHXj S6)5J PE-CVO TMS SiD.°i-M 

TMS^-NJO 
TMS ^IT: lOOsccm 
NrO ^if: 30Q0sccin 
7[± 0.7TGrr 
MEh^GhtF i3 

S^(2)HS^ E!3'h 2!^: 0.3W/cm"(^Eh^ 13.5EMHz) 
qI-^ 2I^(3)S^EJ 0.3iy/cni'(^ia-^ SeOkHz) 

:'i5!-as: 300 LHXI 400-C 
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t rm 

MEl-^Dh ^^X\(\Q\)7y b|I3 A|g(CSl)BJ PE-CVO TEOS SiOr^i-CBla). U\R A|g(CS2)2J PE- 
CVD SiH* Si0^5|(52a). H\R AI^(CS3, CS4, CS6 LHXI C29)HJ PE-CVO TEOS Si0^e|(51b LHAI 51e), HliH AI 
S(CS5)ej PE-CVD SiNe|(53)^ ^^tHI£ AFMElSiD. 

bm ^01 51-01 ^^^^1- PE-CVD TMS Si0.^ev(42a LHAI 42e)0il CHol-01 0|t|-^ iAFu^^Q. 

(i) 

^•"I?! ^^t- ^SOIIAI aiQIM^ 5t 160 LHAi I70nni/M OIQ. 

^21 PE-CVD TMS Si0.°^(42a)^ 1.477 LHXI 1,480IJ1, °^ .250MPft 

3.Qx irfCdyne/cm") OIQ. -gg^^ DlEi^ 6338 gi^^^M^^j He-Ne aiOiXiM 

A^e^fSQ. mm^^ S^. gEI dlbH aiOiXl ^^h h^a.^ Al-^uh^CK 

^]]il(t) 500nmg PE-CVO TMS SiO.B^(42a)^ bl^SM^ 3.9 0|Q. d|°2#BJ ^A^M Ai^^Ai 

Aig(siA)p Ai-e§raa. 



A|^(S1)M MEt[0\. AES^(auger electron spectroscopy method)01l SlMAi PE-CVD TMS SiQ,°»-(4ai) g 

OlOil [Cl-s^^ Eh^oj I Q atomsXam. l^£j 2.1 atomsX OIQ. 

(Mi) 5^ 

AIS(S1)M AmmO\ m X>!! Zl-^S ^' gii= ^SSOII BJ^BAI PE-CVO TMS Si0.^^(42a)^ ^£1 

^Af-Sl-SQ. 

^mtl PE-CVD TMSSia'^'-(42Q) CH^yOil ^>i>-tf-S,t-(thermal-SiO.^^»-)]IK PE-CVD TEGS SiO^^i-CBIa)^ M 
g*^ Him AI^CCSDSf, PE-CVO SiH* Si0.5|(52a)M Afgtl- HIH A!^(CS2)l)il ^5HA1 ^ ^3 ^aFM 

£ 3a. bOll Ll€fyj Hf£F PE-CVD TMS SiO,2t(42a)^ 2.33^^Ai OE l^^^Oil HI^H 

(iv) B t.'-^if 

AI^(S1)M AI-gf^CH, TOSS (Thermal Desorpt ion Mass Spectroscopy )01I ^qH n\y\ g 2^^i- 

Safe g,^g0|Q. bjjSM PE-CVD TMS Si0,°^(42a) EH^yOlj PE-CVD TEOS SiO,5|(51a)M AFltf 

Aig(csi)Qii Ei^B ^ 5AhM uraQ. 

gAh TOS ^'SQllAI 800*cJ}fAI 7^iaF0|. A|gOilA12] glfsft-^^^Jiii^ tS^F^ 

I!^^ ^^^^ UEM SE(r)# UEFyiCK no., 

5j^oj ^goiiA-i^, ^^OIIAI BOOrUhXI ^sjH^ [[floj >,^efQ| pE_cvD TMS Si0.B[(42a)0iiA-i 
0.11wtX°J(HI u]tK)l, PE-CVO TEDS SiD,°|(51a)011Ai^ 0.49wtX SQ. ££, 2^Zi- ^gOilAiS, PE-CVO 
TMS SiCb°^(42a)0i|Ai^, +0.2 LHAI 0.32J Bm\ DlMBi, HCfXI 

□I^*-]!!- ^OL PE-CVD TMS Si0.^»-(42a)^ PE-CVD TEDS SiO::5>-(51a)0iI HmilA-1 ^^(^^ 

QJ- oicHrL t=i-i-t_ -.-iMt— I -I- 

(V) FT-IR2J §4: if£ 

aajcK &'-:)| uia ais(csi, cs2)0ii zmm ^ mo\ ^Mti mum s sbi ue^iik 

K^4.(cnl"')l UEfyjD. E 5bE □^*^:7^X|0|Q. 

H7f SfoiEISJCK tlE. tilR AieCCSI, CS2)0)IAI^ E 5b01l LEftf hTs? ioT □T2^ f|35^^ 
(vi) LH4=S 
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^^^?J'.i:^^S^ Afgaf^ test)Oil 2\mM PE-CVD IMS 

SiQ.^^(42b)EJ LH^SM 5AFof^Q. HUHM PE-CVD TMS Si0-^»'(42b) CHdOil PE-CVD TEDS 

Si0,°|(51b)# Ah©^^ tiim A|^(CS3)2f OF£e:?FAI^ PE-CVD Sim(53)e A^mtl dliH A|g(CS5)(HI ^sfl 
^ 5AH ^^^QK 

i^fg-*- M^2i Ditm ^Q. ^^xi Mzm MmiEis ^i^m °<q. 

Z'^: 2.G atm 

lOOXR.T. (Room Temperature) 
LH^S^ Al^ ^Oil ^A^E ^3^^ ^Qil ^t^EI^ P=0 it,"-^ 

??L.iS?^'^1?A„fA?J"'^i^ ^^'^^ ^"^'R M^S(Fourier Transform Infra 

P=0£J It^Ql a^^5^0^ MT^IXI^K BPSG°^(43)# 5Ht«^f^ PE-CVD TMS Si0^^^(42b)2| iW^^Q] 

S%l'4t^'#iUTi^^^^ I1?ck'^'^ "^'-"^ ^'-^ 

E 6^ :?|-^ Al*^ Al^i-Ofl CHZ.^ A|^ ^EJ g^Ej- oi t^°iF2J AlZi-Oil EQ-E UEf^ii 

E BQ1I UE^yi 33KHIA1, PE-CVD TMS Si0.^°|(42b)^ °^ ^m7\- ^^?\L\- ^gQ|| 2h:q|oiQ, A|g(S2, S3) 

^'S ii^^P^)^ P^-™ SiN°t(53)2^ ^ ^01 150AI^^ ^'tmO\5. ^y\2^ P=0 ;ili>Oi| HI 
oBAl SQ. ^. PE-CVD TMS SiQ,°f(42b)^ pe-CVD SiN°r(53)2^ LH^ff °ii 

e ^ <^ SiSiEK 

AIS(S3) SI mm A|g(CS3, CS4)e A^BtfOI, ^E2j Al^Oil EitHAI LH^^^M i 

Ai^2j ^ck 
^foi m\ siCHA-iei p=Q n4^m timt.^ ^qicf. 

E m UEFyj U^a^ ^OL AISCSS)^ dlJS A|g(CS3, CS4)# ^•■sl^l— 97.4X(10Dhr)^ IH^^^m ^ 
M ^ ^ SiSiEF. 

(vii) EI3 2^ 

^ ^M^.Mfo^'^^^^^^^ ^^^t.^EK A|g(Sl)(Hi SiCHAI, B CCfE ^JHj(t) 2D0nii^ 

PE-CVD TMS Sia.^°|(42a) m\ ^^(45)^ AI^(SlA)e ^^t^O. 

□I IIIHHI PE-CVO TMS Si0.°t(42ii) B^BJ EIH 2!^^ 5MV/cm£j m\ i,^E^ 10"A/cm' SEOI 

li, MaiQia Ef^ 2!2r^ S^^ytra lOMV/cm OIEF. 

(viii) H^SJ ^*r^ 

A|g(S4, S5)M Afg^fOI. s [Q.^ PE-CVD TMS SiO.^°''(42c)lF. lrfXi2| TEl^^M 125^(44a 44b) 

S3„pS"°t>ii tHol-OI ^Am^n. E, iE^ x^Eim t^ AISSF ^X-IEI# ^hAI AISM 

PH<yeF^ xlEIOIEK 

E, HIJn# mUi PE-CVD TMS Si(t°|(42c) CH^Oil PE-CVD TEDS Si0^°^(51c)# AFgt|-JI, EtT TfiS'^M 
f ^U?^r?°'^^^'^'f^'^ A|:g(CS6)). ^* E5 13g(S5)(bi|Jn A|S(CS7))M AFg 

miitm e^EI Aia. S CMPCChemical Mechanical Pol ishing)l}|l Siti SJOIitj SSOilAi^ AJ*^ 
5AI- 2|o|-3, PE-CVD TMS Si0.2^(42c)IHm^ ^Sf 3£j ag ji^Eioj aooj^ gzpg^ji^ 5^ 

PE-CVD TEDS Si0^2,"-(51c)01IA|^ Si-USjo^ g*fSHJ g£:^^ PE-CVO TMS SiO,5|(42c)aQ ?|^OiS 
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AIg(S6) ^' HIJH A|g(CSB. CS9)0ii ZmO\. §IM AFOIMOil ^tl ^If ^"^"^tHI CH§0 iAhm^CK 2i- 
^£(^7:1 AIZ^): 150'C(20g^i•) 

AFOIl 4: 100. 200. 300. 500C 

UEfyj ^if UEKHH. Al^ej UEh^jQ. AI^5J 5f^(HlAi 

^S^i- AI^(S6), Him A|g(CS8. CS9)^ ^2.^ £IOi ^^CH HEH^^ ^S*^ Ah01# 

^^OilAiHJ ^if^M UERHH, ^^2.^ M^t]- lOOCQilAi^ m^mm LfERHH. B^Si^ n 

20GC0ilAi^ UEKHH. A^Ai2:^ ^Silt.^ 3G0C(}ilAi2J MifMM U 

ERHH. "-i?^^ BDOCfHiAi^ Mlf^M UEfyjCf. 

£ 90il UEFyi HfSf ^OL ^|-^ ^' ^"-^ B ^^SBJ >it'm^'-M AFg^H A|g(S6) 

OiJAi^. 30DC 0|4*-(}ilA1 ^ifOI ^^^^^A1°^ 300C ^ 50DC0j|Ai2J Mlf ^'^mm 2 LHXl 3X gEOI 

CK ^' as:^ S a2:#°j-01 ^ ^"S^ ^El^ d-5|-9,^(42d)°l dlJn Aig(CS8)^ 

tOOCOllA-1 BOOCDhXl 71^ ^Etm g^OI MIT ^'^B^ t^^MM 2S% gS^Q. 

^' Ss:^ B %"SHJ ^El^ d-m°'-(42d, 42e)M A^tm Sr^^ HliH A|^(CS9)^ 

lOOCQllAi 50DC33FAI ^IfOI ^-^^m. mt\ 300C a' SOOCOjlAiBJ Mlf ^'^^0| ^0^7^! Mlf 

(X) ^(Cu)(HI CH*]- HHEIOI^ 5Af 

(a) TDDB(Tinie Dependent Dielectric Break Down) Al^ 

TDDB Al^^ Al^Oil °j:?Ft|-01 13 uFll&il Ol^iHI-AIHJ A|^^e Ai^^OICK 

5AF# Al^^ SI 71 e Ai-oii^ s ^-^oii mm PE-CVD TMS SiO^^'-]!!- CuM ^^^9.^^ °MSiEF. 

blinM ^^H PE-CVO TMS SiOb^'-ei CH^yOil PE-CVO TEDS SiO.^i-M MEt.^ A|^. il Cu2f PE-CVD TEDS SiO^°i- 
AFDIOII TiNBj-# ;H?;ilAi^i Ai^Oll [H^l-01£ ^ iAFM ^fSQ. 

^At- ^ni-Oil BMV/cniOflAi lOxlo''^^ HdjOIH CF^ EFOI^ EFSOI 2012Q. 

tlE. PE-CVO TEDS Si0.9|^ AF^eJ- AI^QIlAi^, 10x10*^ ^EiiOIH CF^ EfOI^ EFS# ^71 ?| 

^flA-i ^^^m W/cm^ 5F°iEF. 0121^ PE-CVD TMS SiD^Ht-# AFg*]- Al^ ^01 PE-CVD TEDS Si0^5^ 

m Amti Aisoii Hi^HAi ^m\3 cf^ efoi^ efsoi bxfei ^ zi sai^fh siQ. 

Cu2F PE-CVD TEDS SiDS^*- AFOIQH TiN°m JUUl^ AiSOilAi^, 10x10*^ SE^ ^£11013 CF^ EFQI^ 
EFSM ^71 ?|tHA-l 21 711 S-^^M 7.5MV/cm^ 5FSEF. 

Ol^'-Oll SJ^HAi. PE-CVD TMS Si0::2|e AF^^^ AIS^ PE-CVD TEDS SiEt^^^M AFg^l- AI^Qil dl^HAI 

^ g£ 21 ^m\B EFOI^ EF^'# iy-H, TihPIHF Di^'-°j CuCHI CH*]- bHEIOl^M i^^^CFH 
4^ 2iEF. 

(b) IHl^ 5AF 

iAFg Al^^ ^ lOOi! LFEFyj HFSF ^01. S^Oil UEFLH:^! St^^ Si 7!Et- ^^011 H ^-SOil CLfE 
125nin^ PE-CVD TMS SiO^jH^SF Cu^m eiSoFCH ^#t>-^^AN EfMSiQ. 

5&AF^ ^"-EHCSEia ^^^^ LFEF^c3.)# ^FOj 470*c0ilA1 ±^ 

Mzn^MZH2mnm. 7A\znu^). \sA\?.n\^^^)^ 3mm pe-cvd tms sio.^e»- ci£j 

E 10^ ^AF ^im LFEFtH nen^OIEF- £ IOOIIA-I fF^?^ [H^( logarithmic scale) ^^2^ 

LFEFtf Cu ^£ Si ^E(cm"*)e LfEFldCF. 1!^^ linear scale) LFEFyi PE-CVD TMS 

SiQ,°|ej timiAi CuS| tf^Ai ^gt.^ ^'01(nni)M LIEFyiCF. 

S 10011 UEFyi HF^F ^01. S^"- ^^&F 71^ StF7F giSiCF. ^. PE-CVD TMS Sia-^l^ Ciilil [H 

□ FOl HHEiOi^^ m 4^ SiSiQ. 

i^^7lt.^ HFOilAi^ J[± m y[±^M. Si-H ^tj-^ ^^A| 5Ft-^M(TMS)# AFg 

mH Si^LF. Sf-H iy-^ AF^m^ °iCF. 

E. 7F^^Ai HJQM AFg^FJl SiHLK H 2101! 0\Lm^MH^). '^mm±(m. 01 

^i^tF&^(OQ,^). ^ M(H.0)S 01^013 31 gOilAI Dl^ ^FLFM AFg*^^ ^E S!EF. 

a, ^^7|EJ 7F::i^011 ^^(H^), S Ol^OiS ZIM gOilAl <mehe! ^qis^ ^^lFM g^Fti-:^ 

3 ^AI^EH) 
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£ llft^ H ^"S^ Jqi 3 ^AI^EHOfl mm S-xlW UEl-y B^S^OIQ. £ llb^ aBJ i-I^M [Q- 

B B^EOILK 

01 S^x!^ E Ha, bOil Li-EFy< bfS^ ^OL tm 7IS-(30 ^^Oil ^1)11 MnCJ SiOF^I-^^ 01^01 

S OH^' ^9^''(32)0I ^^EIOI 2!CK OHH ^2^'(32)0il g(32a)OI ^ 

^£101, uh^ bHd (33)01 OHil£ICH 2iCK 

££, 0!M ^lOi! B ^"SOU CU-E ^]Jil ^ lOnnej PE-CVD TMS Si0r^»-(^E1^ ti"^ ^3^^)^^ Ol^OiS HH 
^3^»-(S2:#)(34)lF, Imoi^ SiORI^^ 01^012 OHil ^^^'"(35)0! 01 ^ 

Ai^ ^e£iQ1 SIQ. B ^-SOli CO-^ PE-CVD TMS SiO^^,*-^ ^9]^^ i.'-SBJ EIH:?!- 2270 LHXI 

2350cm S^IOm. ^'SE^h 2.25 LHXl 2.40g/cm"2J g?|Oin. ££t^ Ol^SMOl 3.3 LH7:i 4.3^ ^?|Q| 
Q. 

HHt!!! #2.^ 12^''(34)(}11^ H|01 ^(34a)OI ^SEIII. ^""^ HH^I:! OHii 13^^(35)I}il^ diO] a^(34a)Sa 
^ ^^H. ££t^ UIQi ^(34a)2f ^'■^HH<5d ^(35a)OI ^^EIOJ °iQ. 

aEIH, HlOi ^(34a)3h ^(35a) LHOil^ ^^212 OTFiygOil ^^H TaN°|(§ 

^'')(36fl) ^^^(3Sb)S^ Ol^OiS £xil(36)2^. Tal^'-(36a)iU §°l(36b)£:^ 01^013 

HHi^!(37)OI ^tmS,^ QH^'EIOi °iQ.3EJiI, a^*"^ SxHi H ^"SOii CU-E PE-CVD TMS SiCb°;^^ 

^-sxi-Bj ^'^oii ^^1-3, m^m pe-cvo tms sio_^^^oi ^ei^ isi-^^ii- ^ ^oi, 

7^1^ ij-^:?!- ^H, xmt^Jl, LH4:^0I ti-^lfOI ^H, ££t^ ^EIE l't^°|Oil 

S ^'Al^EHQllAl^ m^m pe-cvo tms SiO-°^:2^ Ol^OtS HH<5 ^3^^(34)01 

HH^(33), ^51 M5|(33b)2F Sthi^ ^^•t33b)M iII^ShQl ^^£101 2iQ. HH^(3?), 
e^'-OBb)!!- SoE^ ^^•■(36b)# Wmt[0\ SlH:#(3B)Qi ^^SCH 2iCK 

[Q-EFAi. dl^SMM ^Xim^AI. 4'EI^ im^t-ll- ifl^EiOi 2101 BH<!!!(33) SI 

HH<:!! OHil ^3^''C32)^ #2.1- ^35t-(34)(}il Sl^llAi u:1^£I:Q. mm ^S^'-CSB) 

^ BHd ^3^''{34)]Ih Ms:#(38)t}il 2\nM ^*^^30l SstlOi °iQ. [Q-EhAi. HH>^ OHii ^ 

9ei-(32. 35)S^ 4^^2J ilS^I-^ ^*-A|5|-01. g^Oil HJ*!" tiHi!!! DH^' ^S^*-(32. 35)2i 

^••X!^" ^ °iCF. ££, HH^(33)^ HH^! ^35»-(34)01l ^^8 mm£\n. HH^ 

DMOiL ^'■^ofl mm ^SoraQ. bf¥ hh<:!!(33)oi ohh^ bh^:^ qhh 

^^^'■(32)2h HH^!(37)0| OHij^ ^"-^ HH^! OHH 135»-(35) A|-OI0« bH>!! mZ^ ^3^>-(34)E| 

:?f^^Ai TM^-NJim A[Bo[Il 

£ llatHI UEl-tH H^ah ^QL ^FAI :?i5(31) 1 p«iE| SiOPH]-^^ 01^0]^ HHd 

^9^'-(32)# ^^Ei-cK n^tui. mm 19^^02)^ (hi§!oFdi m^2&)m ^^*]- hh<:!! 

^(32a)^ LHSOil ^ ^i-d- AiAl°'-^^A| TaNSf(33tt)M ^ShJ-Q. OlDlA-i, TaNSt-(33a) iSlHi EAItFAl 
a.^s g A|H## ^SHEISOll HJ^IIAI E^^WI HJtHAi ^^'W OHgEj-Q. CMP^ (Chemical 

Mechanical Po li sh i ngS )I>il ^^HAi ^(32a)01IAl M^*]" ^^^(33b) ^ Tal^^(33am ^Oj-SfOl 

01011 BJ^HAi g5[(33b) ^* TaNe|(33a)HS Oj^OiS ^|-^ dH<:!!(33)0| OI^'-EJ fi 

±^ ]ris°i :?i£^(20)M 

Q^Oil, TMS+hL0# A[^tl ME^^DF CVD^Qfl ^JJfl ^ IChir^J PE-CVD TMS SlOr^i-o^ OI^CHS 

^2^^(34)# ^^^U. OluK n ^*-A-il*i- El-CK 
PE-CVD TMS Si0,°^M ^S^hElE?. E\^^ yiBmm l^x|(1Dl)9i igtfl(l) UKHI ES^Il, 

^Ai:?|(3)01l ^A|*!CF. ?ll^^llAi, illS^i :?lEK20)e 7F^i&h01, ^e^^ 350^^ °Alt^Q. TMSM 
^If lOOsccm^, H=Q y[±m ^if 3000sccmg. £ m UEf^j MEt^^DF ^^f &xl(101)HJ *«fcH(l) LH01I 

ES^m, ^"-^^ 0.7Torrg ^AI^^Q. QjOlAi, 2^(3)0il ^KF^ 380kH2BJ 2^ 0.3«;/cni'l o!:?F 

2^(2)(}1iE ^Rh^ t3.56MH2Hi a.3W/cm*M 2i:fYtlCl 
OlOil ^5||A1 TMSai- K:0^ MEF^iOFtj-ti-Q. □! ^*'EHM 4iS A|^^ SXlt|-0|, ^JUI ^ lOnmHJ PE-CVD TMS 
SiO.^°|:E^ 01^013 13^^(34)M 5AHH! 2\^\^ ^3^''(34m =?-^o[ 

~ ^^"^^1 PE-CVD TMS Sia-^"-^ ^EF^ ll^iz^ ^gt^ HI^2!M01 CH^^ 3.9DII1, S-S 5MV/c(iGi [[fl 

EJ3 ID'Vcm'SQ. 

0IO1A1. SiOF°|(32)M tDiai- ^ ^•'S(HI EJ^fl HH^! g3^'-(34) %^ iMfnEJ SI OF 

01^012 bH^I OHli 195|(35)# S^^^Q. 

CI-eOiL a- WEIS DOhAiSlHI EJ^HAl g^^(36b)M ufe 5Ei-n(36)SF liH<^(37)M ^ 
S*|-CK QDFdSOIl^ DlEi :'hAI ^^SOI ^-EIT^I °12.LI 0\7\Ai~: Omm H ^'aiOil CH^BA-I ^^Ailul 
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S^>J^E#e ^g5KI3.^^f£^3^?l(Hl g5,^(36b)# OHSislOl, Si^l(36)aF HHi!(37)a 'gSt^Q. 

agoiL^s^|goi sjga^ se^ ifsiHi ejsHAi mi\ soil aH*(38)g oimi miM eisai 

□I^'-IF ^01, B li\ 3 ^AI^EHOil 2J§^^, HHi! SZ^ g35«34)°S OI^CHi^l^ PE-CVD TMS SiO,°f#, 
Si-H ll^S ^"-^ ^^Al mtim°l TMSSK Ai-it t^S :;fiO! htOS OI^DIS SSf :7h>i^ ME^>i0^t^S^ 

B ^-SOil [[fB PE-CVD TMS SiO::5{-2] Ul°2#s ot 3.9 g£0|li, c£d|. gtfmjj. g^oj 

m^m ^'^o. cm miAi ^^ms.s.M^ y\^m mtM^m stn, m mm zwty ^= uHeicHgaf 5,^ 
^ BIB B^m ^m^m. \Mi^2^^ ss^j- sai^j ^esjoj Taa-Ai^ 4= aa. 

13 a|§==PESi, ?'i?.?ll'S,'"cfs^.f#.S51l?(l?'Si.# i'i- ?S 11,1 s 

SiCK 0! HI^SMOI 7.2^ ^EIE l'tF^>-(39a, 39c, 40)^ A^mH 2iPI UH^OIL 

5E. SiOi^i-oe OI^CHS Sf^ aH<5 DHg g^Si-CSZ) a HHi! QHg ^^^(35) MOm PE-CVD TMS 
Si0.5^og D|ao]2 HHi! ^35^(34)^ 7H«l5f3. ^£tl mi^ §3^H35)M 11^5^ PE- 
CVD TMS Sia-Sf°S ai^OIS Mhs(38)0I «g£ID1 2JQ. Oi&M. «Hd 195v(34) ^ g 

e2S(38)01l 5J^||A1 gi(F) £Ji5J ajXI^^ 4^ OKHl 2J5HAI HH£!BJ Aigl 

^f^i-All 4= 2iQ. 

aeH 4'£i5 I'a^^af □Fsri'rag b ^^•^si 132,^ xhsiiBi ei3 iMsm. ei3 3^1 

m 4 4'A|«EH) 

QfM-. £ 13a LHAI sB i^^S^□l, B M 4 ^AI'gEHOil CCfS S*l Si 3 fe^Ss ^ 

01121 m\ U\0\ SrnOl mi^ mZ^ g35|(66)2F S(69)OI HHd! ng 

HHd S^f 135,^(66)^ B ^-SOil KB 50niii2J PE-CVD TMS Sia^^^og 0|=oi5! M 2 

S(BBtt)2f, g^Si-CBBb)]!^, B ^-gWI CCfM ^ffll BOhm^J PE-CVD TMS SiOrSJ-og 01^013 M 2 
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Hfl 50nm^ PE-CVO TMS SiO.^^IS^ DI^OIS M 3 S2:#(57b)H^ ^^tTof °/q.' ^ 

HHi! ^(69)^ H\D\ ^(68)5^Q ^ ?>J1. diOi ^(68)])F S^sFS^ ^^£101 °1LI 

blOi a^(68)]If ^t-^ ^(69) LHOil^. ^ g-g^i DDfd^Oil ^^H ^ 7^X\°^oi TaN^^(70a) 
2^ ^^^(7Qb)o^ 01^012! £x-il(70)2^ ^ ^Oi § S^A^ ;^;^j^o, TaN9r(70;r2^^^ 
0i2! ^"-^ UH^ (71)01 ^'jell^^^ OHiJElDl 2!Q. H^i^, sl^''^ a «^goil IIF^ PE-CVO TMS 

SiQ,5vo^ 01^013 m^'^ M2#(72)0il SJ^HAi Em^\Q\ 2iQ. 

^3 ^9^^(62a, 66b, 67a):^^Al^ T^^^MM SiQF°IOIU Q^l AFg^^ 4: °i 

^ ^-SCHI CCf^ PE-CVD TMS SiO,,°^^, ^4 EI3:?h 2270 LHAI 2350cin*'£J ^540111, 

^S:?^ 2.25 LHXl 2.40g/ciii*^ ^?!QIJI, S£^^ bll°2!10! 3.3 LHXI 4.3^ ^^lOIQ. 

\dm ^OL m^m pe-cvo tms sio.^""^^ mtmiLY ^ ^ol ':>\:n\^ ^^jy ^ 

12, xl^tm, LH^^QI ^^om, °| SB] tJ-^ifOI Stl- Hl^HAJ H|°2M 

01 ^"-lK 

^ ^AI^EHOllAi^. UHi!!! DH^ g3^''(62)H4 ^3fi|Oi ^39»-(62a)Dl m^m PE-CVD TMS 

^9^^(67)2] H^x^ioj ^3°^(66b, 6'fe)OI ^ m\ m^m PE-CVD TMSSiO,°^o^ Oi^Ol 

2 a2:#(66a)]lh (66c), ^' (66c)2F (67b)(KI mm SiO-. 01 UI^OIL 

3§# g^^XI^^ - °ia. a, S2:a(53a, 66a, 66c, 57b)01I LhV^ ^feoi |[ 

01 7EIAIEIHS, HH^(65, 1\)2\ ^7\-^ 4 °iCK 1 , c=,^or^ ^ 

£E, t^2:#(63a, 56a, 66c, 6'?b)^^AJ 4*BJ^ ^'t|-°^# AFguFXI S^H, HI^^MOI PE-CVO TMS 

siCL^^M Afg^i-n m^{h^. 7l)^^o^l ;H;tHtF^ ^i^i^Ai ^^mm i^^^ ^ siCK 

SE, HH>!!(65), ^5|(65b)e Hi^efOl m^m PKVD TMS Si0^5,i-o^ 01^012! Ss: 

#(66a)M ^^u^n, mm'^^). mt\ ^"^{imm iimtm m^m pe-cvo tms siQ.°|o 

S(63a, 66a, 65c. 67b)BJ TMS*NJ]M Afgtm 2iQ w^:xuii_r. 

S ISoDil UEFyj a^2f ^Ol, ^FAI P15H(61) "Mt^m^ BPSG^t- Ol^OiS ^FAI 

^^(62)M S^*- 7h^^A1 TMS*M=OP A^g^^ m^^U\ CVE^Qil 2J^HAi ^)JI! °f BChniHJ PE-CVD 

TMS Si0.^°'-(63)# ^StMIK S^^Ei PE-CVD TMS Si02^^(63)s ^n}^^ iMHz^ ^g^h Hl^^eOI CH^^ 
3.90IJ1, ^Si 5MV/cm^ tlH £13 10 Vcm-'^CK 

OlOiAi, i 13bOil UEfyi tJRI- ^01, PE-CVD TMS SiO,S|(63) S tm ^3^'-(62)M ullEiy^KJl Ifil^ 
^(64)e ^^tJ-CK PE-CVD TMS Si0^5|(53a)^ Ms^H^ SjQ. 

QMOII, £ t3bOfl UEFyi ^QL HH>!! g(64)£l LHSOil = nt^ 1^J\'^S.^M TaN5,'-(65a)e 
ok oiS'S^ o&^'hhS(6Wm^^ ^' ^^^^'""^^ '^^-^''^^ - --^'^^^ 

OlOIA-i, £ ISdOil UE^yi H^2^ ^Ol, HH<y(65)# B ^-SH] PE-CVD TMS SiOr^^o^ Qi^Qj 

3 ^H#(66a)e ^S^^ej ^i-lioi ^3°»-(65b) H ^-S^J PE-CVD TMS SiQr^l^ 

^oHA-i, m^yym^ ^^missc) m\ ^^^'■hj ^x-iioi ^2°^(67a) ^< b pe^cvd tms 

SiCb°^^^ 0|^CH2 S2:#(67b)e ^^^H, 4'-^ HH^M DHllo^^ HH^!!! QHii ^35|(67)^ ^^*HEh 




01 



mi^OI gXISCf. DIM HHd DHg 135^(67)011 BHd! ^(69)01 #aid 5 aii(B6a)l 
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HHi3(65)ai itsaol, dIOl #{68)8 mtJUM UH^!(65)I2^ UHd S(69)0I QIOJSQ. 

cSdio?D ^-^'^^^^ £s^K70)2^ HHi!f7i)i SiVc oi^orSl ii 

□MWI, g ^^SOI Sigt,^ H^goil ojSIIAI 33011 PE-CVD TMS SiO.-2fog oi^OlS eH*(721^ 
(»! 5 ^'AISEH) 

£ 14^ B ^^SH) M 5 4'AI^£H011 [[fg UEftf E^°'£OIQ 

192,^(86), HH^t OHg m<5'^He7)2.k Ol^Dii^m $Z7rmisSS. ^3-fB5), HHiS s^^ 

01 S^, HH£t 1S°K82. 84, BG) S HH<5 DHS! §35|(83 85 8?)HI =^aioi »o|□^oa 
0|-0i<3 g3ef(82a/B2c, 83a/83c, B4a/B4c"Wffic 8^7^ = i^|o,-i,Elc^^^^ 
3 a2#(82d. 83d, e4d, 85d. 86d. 87b)S aCHS 5?#oH) 2JD. ^--I^Ie^ a ^^3011 [[fi PE-CVD^TMS 
SiQ,°^s^ 552IA10, g^^oj j^^y^. 2270 LHXI 235Qc«. *2J g9IOIJ3, 5| 2.25 LHAI 

2.40g/ciii'B| g^lOIIi. £Eee HISSMOI 3.3 LHXI 4.3SJ g^lOIQ. Om ^ ^Q. 

SuW'|#4s TJw'S¥o^^"^^^°^'' '"^^^^ SiOPe,^ 

^IS ?S §3e^(83a/83c, B5<i/85c, 87«)2F a2:s(e3d, SBd. BTbfor ^Itlfi S^SQ 
B 4'AI^EH(HIA|^, St HH^! #21- 195^82, 84 8653 ^£1 Soi°H(Vn/fiPr- ftA./a^^ ac./ac \ nn.ni, 
B PE-CVD TMS Si0.5,.og 5§5«2 'isi^tB^.^^li'eQol' pKhS^ W m k^fS' 

5r(B3. 85)2J ^El ^3°K83a/83c, e5a/85c) AFOIDll B PE-CVO TMS SiQ:5|os □I^OI'q §0,0^, 

aSf )(83b, B5b)g :)HIHt.^C^. §35,^oi gcjiej-s aeirm 01*1, ij igani ^imT] 

^^xmy\ m^M §3^^(8267^57 aa)olTll^(83br85bm%mfii^ ° 

§35,^(82, 84, B6)0fl^ b|0) S(88a, 88c, 8fe)0| «gE|J3 HH>^ DH^' ^°i°^(fa 

2> DI3!2f oiS&h^ ljH<3 g(88b. 88d, 88f )oT ssbo) 1^5.' ^ ' 

o!°Lf^^?^' '''^ =(8Eb, 8ed, eBf)2J LHSOfl^ T(lN5^os 01^0)7^ = 3tl•A^ T|T|=^fflq»i 

8Bf)0ii mm^ m nt^ TUTi^^iBSa) a se,^89b)Qi iw^Y^StTa ^ ' 

i°?ViA1 TMS^nII A^^^^^^^^ 13^^A|O|011 JHX»SF- 114(82^81 8467 8lb7 86b1l 

84c. B5a, 85c. 86.. 8Bc, 87a)(0|SK 82. LHXI B^i IjIcmS PE^VD TMl^m^.^ ^^^^^ 

9|(8a, B2d, 83b, 83d, 84b, 84d. 85b. 85d, 86b. 86d. 8'ai)(D|SK 32b LHAI 87hS 5i^Q. )g '"jnOli 
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3 iaS ^^^?igga-#2'i'iaTffi(S:-8f4"'&rj'' ^- "'^ 

3 ^. B ^^2J PE-CVD TMS SiO,°^og 0|-0)S aSsCBO)g SgshS, gx|:'^ s^sEia. 

S4^:'F 3goS a^XISH, ^(1 4 ^AiSEH2h ^ ^2 221= ^k^q. s . = n .-r uf= <m^-i 

0|^2h^^|, a ^^S(H| CUg ^El= i.^^ 19?^^, 5|SD>M2J i^£2j inH:'h 2270 LHXI 

gBOcm HJ ^?iaiil, mS.7i 2.25 LHXI 2.40g/cni*2| g?|0|I2, ££«> H|S2#0| 3.3 LH;^I 4.3SJ g^lOI 

sxisFSAi, ^3 ige^o^Ej sEj nitm ^^J^iv 4^ sick °= — ai^^^^ 

^^ifla\1?^?uf°2lDi%?i.^^ =° °' 
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S^i.> 2. a 1 s.™ 201*1. 

3. ^11 \im3i.^k\. 

^^^^ ^^'^^ MEI(HI^A|^a^(TMS: SiH(OCH.).)°i 2I# ^g°S S.^Eai 
tVim Kl £1"^^ EllM£KHISa4's<^^(T«DS0; (Ca)J1Si-0-SiH(CH).O2.- 53e ^gog s^ 



a# sf^ u^sc^| g-xi2j jus g^g. 
s^*^ to. n sum sioiAi, 
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12. ;>;ii 9 ti-wi SioiAi. 

HH<5 ^z."- 1^^^2^ is^i-s oF#2j ^±mm 5^ mo\ □ ^ 

^=?^ 13. gt^Qii siOiAi, 

££t]- bioi HH<:!! umo[^ hioi ^ s lhoa § ^i-d- t^t:!^,'-^ ^sti-^ 

^^mm ^sa^^ :'F^oii ^e^ oihi aH-fM ^^^^ 
xi^ ^t-^. 

15. Xil stj-oii SiOiAI. 

^t-:?! Si-H i^!-^ l-^AI ME|[m^A|^aH(TMS: SiH(m:H,).)°i ^^IM ^S^S tfe 

g^ti- 16. X-fl 9 t^OlI SiOlAI. 

^^7! Si-H ItJ-m Ei!E^^Q^!lp^^A^(TMOSO: (CH,)rHSi-0-SiH(ai)r)e! ^9^^ 
^^tr 17. 9 *^Oil SiOiAl, 

MB^^oh 4:B^^Aj gts iB^ei XI 1 a* M zi^^m Mmmn. sEtJ- aioi, m 

1 2^oii ^KF^ 1MH2 01 ^•■si n^Ki- B^m ?iymii. i^ia-M ^J^m^ m zE^m 

IDOkHz LHXI IMHzBi T^^Ef 3=^1 °i:?Fafe m^2.^ tl-^ ^xlHJ ^^S. 

^^*»- 18. e^*-:^^ 01^01 3 s£^ m{^m 

^£1^ t]-^ ^S^^^ 2,*-£HJ EIH:?!- EF^(vave number) 2270 LHXl 2350cm"2J ^?|0| 

^'Sl^h 2.25 Uj7:i 2.409^cin*2J g?|0|Jl. H|^2M01 3.3 LHXl 4.3^ 

^q;it^ 19. M \Qt.m SiOlAl, 

^Bl^ ti-^ ^t-Oll Ol^OiS! SE^ A}.^ HH>!!M Q i;*-^ 51 

m m^s.^ &xi. 

^^tf2D. Jil 19t.^0fl SiDiAi, ^^:?| g-xl^, 

(a) Sf^ HH<^!H^A15J m^m flH^^L^ HHd ^HI^H UHi!!! DHU g35|]]F, 

(b) m\ bH^ 125|o^xiHJ 4'BI^ tJ-° ^S^^DI ^SEI HIOl DHUE! ^^^^^ 
Ol^OiS £E^ EaSK 

(c) ^BIS tJ-^ ^^51 ^^011 ^SEIH, i^:?! HlOi ^IF DIDiS HW^ ^HI^^ ^''^ HH^ DHi! 

S fclJ — I * 

(d) ^'■^ HH<:!! ^Qij S^tG^ qhiiej §°*-o^ Ol^Oi^! ££e ^'71 

^t-:?! m^m mmt\Q\ mm i^^^ m\ m^^^ ^^mm □ ?:>ii, 

£14^^ ^se^ ^£1^!!! i.'-ESI E\Bi7\- DJ^ 2270 LHT^I 2350an''si g^lOIH. ^i- 2,25 
LHXI 2.40g/cfn'sj ^?|0II1, £Et^ HI^^MOI 3.3 LHXl 4.32J ^£15*''^ ^3^^^^ OI^DiS 

g^t^22. fli 20*^0il °iOiA-l, 
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( i ) a of-^SAi HHAj ^2.^ ^^^of-— HIGH ^ 

(ii ) i3°i2j ?ioii n ^•■^gAi m^i^i m 

(b) H\D\ m\ nm^ e^^s^ oi^ojs £e^ m~ sx-ii, 

~ Uriels ^^torH 

^vc^oj 2270 lhxi 2350cni''^ ^?jaiii, ^'e:'^ 2.25 uiai 

2.40g/craej g^IOIH, £E^l- H|°2!M0I 3.3 LHXI 4.32| ^?|0] 
2# ^^^^ af-^x-il S-xl. 
^^tl- 24, 23 %m SiDiAJ, 

BH>! HH>yiF 2^ ^im ^mm^m Eh hioi mm ^umn 

£E^^ ^^^1 ^^^^ EF^ 2270 LHXI 2350cm"HJ S^QIZl. 2^ ^s^jy 2.25 LH 

2.40g/cni*5J ^?|0|I2, c£*i- uio^^qi 3.3 mxi 4.32J ^?Ioi 

25. ^1 23 %m 2iOfA-l. 

^i^*-^ ss^^ mBy[ 2270 lhxi 2350011"^ s^iofn, °^ ^-£7^ 2.25 

LHXI 2.40g/cn)'5J g^lOIH, H|°2!M0I 3.3 LHAI 4.35J S^|Oj mo gggi-o^ 01^012! 

^^*»- 27. M 23%m ^D\M. 

if^*»- 28. Jil 23*^011 SiCHA-l, 
30. 23ti-0il SiOiAl, 

asioi^a^. If ^ ^^^^ ^^-'^^ ^ ^^^^ 

^^tr 31. e^*-:^^ 01^012! ££^ 5fe HH<ye ^Hlth 

^^:'t ^2iAt ^i-^^oj j^^^ 2270 LHXI 2350cin"HJ ^^|0II2. 5| ai^^,. 2.25 LHXI 

2.40g/cin*2j ^^lOIH, ^tl HI^SMOI 3.3 LHXI 4.32J ^EI5 ti"^ g35,t-o^ OI^CHS 
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